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Background: Unsafe disposal of unwanted medicines continues to be of global concern. Data on such 

disposal practices among households and the availability of national drug disposal programmes are 

limited in Nigeria. This study was carried out to assess the practice of unsafe disposal of unused and 

expired medicines in north-west Nigeria.

Methods: This was a cross-sectional study with participants recruited into the study using an online 

survey (via Google Forms®) and face-to-face interviews. A hyperlink to the online questionnaire was 

shared with the targeted population through emails and social media platforms. 

Results: A total of 319 valid responses were included in the analysis, of which 60.2% reported 

practicing unsafe disposal of unused and expired medications. The most utilized disposal methods 

were discarding in the domestic dustbin (52.6%), burning (10.6%), toilet sink (9.4%), and water drain 

(9.4%). Frequently involved medicines were analgesics (32.6%), antibiotics (24.4%), and 

antimalarials (21.7%). Most of the practice resulted from non-adherence (34.9%), self-medication 

(23.6%), polypharmacy (23.4%), adverse effects (18.1%), and incidental ingestion by children (9.4%). 

Participants (86.2%) are aware of the health hazards related to the practice, and (95.3%) were willing 

to comply with the RUM concept. 

Conclusion: Given the high prevalence of unsafe disposal practices of unused and expired medicines 

in the community vis-à-vis their ecotoxicological implications, a spontaneous review of the current 

national medicines' disposal regulations jointly by the Federal Ministry of Health and the Federal 

Ministry of Environment that would include interventions such as Return Unused Medicines is highly 

recommended.
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1.     Introduction

Safe disposal of unused and expired medicines is gradually 

becoming a top public health priority considering the 

widely recognized negative consequences of irrational use 
1-3of medicines and their improper disposal . The World 

Health Organization report on medication safety has 

indicated an alarming global consumption trend of 

medicines in which up to 50% were considered irrationally 
4prescribed, dispensed or sold . This is particularly obvious 

in Nigeria, where medicines are easily accessed without 

prescription from the haphazard drug distribution network 
5sequel to uncoordinated or less stringent regulations . 

Ultimately, this irrational practice, together with several 
6other reported factors , negatively disrupts medicines' life 

cycle resulting in the infiltration of unused medications in 

households. Consequently, perpetual possession and 

storage of unused medicines in homes constitute important 

risk factors for expiration, accidental ingestion by children, 

polypharmacy, adverse effects, and dose alteration, and 
7serve as a conduit for medicine waste generation .

The ecotoxicological implications of medicines waste 

generation has been well recognized by some developed 
8-10countries , and regulatory mechanisms for fostering safe 

collation, recycling and/or disposal in an eco-friendly 

fashion have been instituted accordingly. Schemes such as 
11Drug Take Back , Disposal of Unwanted Medicines 
12Properly (DUMP) , and National Return of Unwanted 

13Medicines (RUM) , are in existence in the United States, 

New Zealand, and Australia, respectively, to encourage 

patients to return unwanted medicines to specified 

collection centres (mainly community pharmacies) for 

onward disposal through appropriate channels. In the 

United Kingdom, the Disposal of Unwanted Medicines 

Service Specification was published since 2004, whereby 

pharmacies are obliged to accept returned unwanted 

medicines from patients for further sorting before disposal 
14by waste contractors .

In Nigeria, a few studies have been conducted in some 

regions on the disposal of unused, unwanted, and expired 

medicines. However, national programmes for the collation 

and disposal of these medicines are lacking. A study 

conducted in the North-central region of Nigeria reported 
15that 94.1% of households had unused medicines . Another 

study in the South-eastern part of the country reported poor 

compliance with disposal practices of expired and unused 
7medications among community pharmacies . However, 

there is no data on the unsafe disposal of medicines from the 

North-western region of Nigeria. North-western Nigeria is 

the most populous geopolitical zone with many open-drug 
16markets and a high rate of self-medication . Therefore, this 

study aimed to investigate, for the first time, the practice of 

unsafe disposal of unused and expired medicines in North-

western Nigerian households. The study further assessed 

the population's willingness to comply with a proposed 

medicine disposal initiative, 'Return Unwanted Medicines' 

(RUM) programme- an intervention where participants are 

to return unused medicines to selected registered 

pharmacies for safe disposal.

2. Methods	

The study was conducted and reported based on the 

Strengthening the Reporting of Observational Studies in 
17Epidemiology (STROBE) Statement .

2.1 Study Design/Settings/Population

The present study was a cross-sectional conducted in the 

north-western geographical region of Nigeria. The region is 

predominantly Hausa/Fulani speaking with a population 

estimated at around 48 million based on a 2016 report by the 
18National Bureau of Statistics . The two largest open-drug 

markets in the North (Sabon Gari, Kano and Warri Street, 

Kaduna) are also located in the sub-region. Participants 

were eligible if they were ≥ 18 years and residing in North-

west Nigeria at the time of the survey.

2.2 Sample size determination 

The target population was adults (aged ≥ 18 years) from 

households in Nigeria's North-western region. We 

determined the minimum sample size for inclusion in the 
19study using a single proportion formula . We adopted a 

94.1% proportion of unused medicines disposal in Nigerian 
15households from a previous study . Assuming a confidence 

level of 95%, a margin of error (Δ) of 0.5%, and a z value of 

1.96, a minimum sample size of 86 was calculated based on 
19the formula below (Equation 1) :

2.3 Recruitment of respondents

Target respondents from the households were recruited into 

the study using two survey formats: an online survey (via 

Google® Forms) and face-to-face interviews using a paper-

based questionnaire. This approach was employed to 

improve the survey coverage and address selection bias. 
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For the online format, the survey was created using 
20Google® Forms . The survey advertisement contained an 

invitation to participate and information about the study. 

The advertisement was shared with the target participants 

through direct personal contacts and group social media 

accounts (such as WhatsApp® and Facebook®). 

Participants could share the advertisement with their 

friends or make comments on the Facebook advertisement.

Eligible respondents could assess the survey by clicking on 

a hyperlink that directs them to the Google Form. The form 

contained study information, objectives, eligibility criteria, 

consent to participate, and a link to the questionnaire. In this 

study, consent was implied by submitting the survey. To 

ensure the recruitment of eligible participants via the online 

survey, respondents were clearly asked to respond if they 

were residing in North-west Nigeria. Face-to-face 

interviews were employed with respondents from 

households who do not have social media accounts. These 

participants were recruited from Kano and Kaduna States, 

the two most populous states in the region. The respondents 

from the households were selected based on convenience 

sampling. Face-to-face interviews were conducted 

following consent and explanation of the study. The 

recruitment was open between September to November 

2019.

2.4   Data collection instrument

The online survey format was designed and reported based 

on the Checklist for Reporting Results of Internet E-
21Surveys (CHERRIES) .  The questionnaire consists of 

sub-sections related to; demographic data, type of unused 

and expired medicines, disposal practices, knowledge of 

potential health risks of improper medicine disposal to the 

community, and willingness to comply with the RUM 

concepts. None of the items was made mandatory for the 

respondents to answer. Specifically, the following 

information was collected from the participants: age, 

gender, years of experience, area of practice, and data 

related to unsafe disposal of unused medicines in 

households.

The questionnaire was adopted and modified from previous 
22-25studies . To ensure face validity, the draft questionnaire 

items were presented to a panel of experts consisting of ten 

members. The panel was asked to review the items and 

provide feedback regarding only wording, relevance for 

study objectives, and target respondents. The questionnaire 

was revised based on the feedback received from the panel. 

The questionnaire was then translated into the Hausa 

language (the predominant local language) by an expert 

from a translation centre, the Centre of Nigerian 

Languages, Translation, and Folklore (CNLTF), Bayero 

University, Kano. The questionnaire was translated using 

forward and backward translation based on the 
26recommendation of Tsang and his colleagues . The two 

versions of the questionnaire (English and Hausa 

languages) were pilot tested among a convenience sample 

of (10) households with different educational backgrounds. 

This pilot study aimed to ensure the target respondents 

understand the items in the questionnaire and identify 

ambiguous and misleading terms. The questionnaire was 

updated based on the outcomes of the pilot study, and the 

items that appeared unclear were reworded to ensure 

clarity.  

2.4.1  Outcome Measures

The prevalence of disposal of unused and expired 

medicines was assessed by asking the participants, "Do you 

keep unused or expired medicines in your house or place of 

work?" The prevalence was calculated by dividing the 

number of participants who responded with "yes" by the 

total number of participants. The prevalence was presented 

as a percentage, with a 95% confidence interval (CI). The 
27CI was determined using the formula by Newcombe .

2.5   Statistical analysis 

Statistical analysis was conducted using Statistical Package 
28for Social Sciences (SPSS) . For the online survey, the 

responses were exported from the Google Form into 

Microsoft Excel and then to the SPSS software. Data were 

presented as frequency and percentages. Numerical data 

were presented as mean, standard deviation (SD) or 

median, depending on the data's distribution. The online 

survey completion rate was determined by dividing the 

number of completed responses by the total number of 

online responses. In contrast, the paper-based survey 

response rate was computed by dividing the number of 

returned questionnaires by the total number of distributed 

questionnaires.

2.6   Ethical considerations

Ethical approval was obtained from the College of Health 

Science's Research Ethics Committee of Bayero 

University, Kano, Nigeria (BUK/CHS/REC/71). All survey 

responses were anonymous to the investigators, and 

respondents were ensured that participation was solely 

voluntary, and consent was sought before inclusion. 
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1. Results

A total of 377 participants were recruited for this survey. Among these participants, 277 (73.5%) were recruited via the 

online format, while 100 (26.5%) were through the paper-based format.  About 51 (13.5%) of the recruited target 

participants did not respond to the survey, while 7 (5.7%) started the survey but were found to be not eligible due to being 

underage (<18 years). A total of 319 (84.6%) eligible participants who submitted the surveys were included in the study. The 

online survey completion rate was 99.6%, and the response for the paper-based survey was 50%. The recruitment process is 

shown in Figure 1.  

 

319 (84.6%) participants included in the 
study: 

 �
 

Online survey (n = 276)
 �

 
Paper-based survey (n = 43)

 

377 participants accessed the survey
 

�
 

277 clicked the online adverts
 

�
 

100 paper-based questionnaires 
distributed

 

326 (86.5%) participants started the 
survey: 

� Online survey (n = 276) 
� Paper-based survey (n = 50) 

51 (13.5%) participants
 

did not respond to the survey:  

� Online survey (n = 1)  

� Questionnaires not returned (n = 
50)  

7 (5.7%) participants not 
eligible  

�
 

Paper-based survey (n = 7)
 

Figure 1: Flowchart of the recruitment process of the participants.

3.1 Socio-demographic Characteristics of the Participants

The mean ±SD age of the participants was 31.8 ±8.5. The oldest participant was 63 years old. Most respondents were males 

(61.0%) and from rural areas (87.7%). Also, 31% reported having a previous medical condition, with most having 

cardiovascular disorders (33.7%), diabetes (18.9%), malaria/typhoid (12.4%), and asthma/bronchitis (7.7%).  The socio-

demographic characteristics of the participants are provided in Table 1.
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Table 1: Socio-demographic characteristics of the participants

Variable  Mean ± SD Frequency (%) 
Age  31.8 ± 8.5  
Gender Male  194 (60.8)  
 Female  125 (39.2) 
    
Residential area Urban  279 (87.5) 
 Rural  40 (12.5) 
    
Employment status Yes  238 (74.6) 
 No  81 (25.4) 
    
Place of work  University  53 (16.6)  
 Hospital  62 (19.4) 
 Civil servant  45 (14.1) 
 Private sector  51 (15.9) 
 Housewife  22 (6.9) 
 Retired  2 (0.6) 
 Businessman  14 (4.4) 
 Others  70 (21.9) 
    
History of Medical condition Yes  90 (31.0) 
 No 

 
 229 (68.9) 

Disease condition * Malaria/typhoid  21 (12.4) 
 CVS disorders  57 (33.7)  
 Diabetes  32 (18.9) 
 Asthma/Bronchitis  13 (7.7) 
 Others   46 (27.3) 

 
SD, Standard deviation; * values may add to more than 100% due to multiple options; CVS: Cardiovascular disorders

3.2 Prevalence of Disposal of Unused or Expired Medicines

When participants were asked, "Do you keep unused or expired medicines in your house or place of work?" 192 responded 

with "yes" and 125 replied with "no". The prevalence was calculated to be 60.2% (95% CI, 54.7 to 65.4). Of these 

participants, 19.4% and 67.4% have reported that they always keep unused and expired medicines and sometimes, 

respectively. At least 30 (9.3%) of the participants have reported accidental ingestion of unused and expired medication by 

children.

The most commonly unused and expired drugs disposed of by the participants were analgesics (32.6%), antibiotics (24.4%), 

antimalarials (21.7%), and antiulcer medicines (11.9%). Other medications, such as antiretrovirals, eye drops, and 

supplements, constituted only 1.5% of unused and expired drugs (Table 2). 



3.3 Sources Where the Participants Obtained Medicines

The participants who practiced unsafe disposal of unused and expired medicines obtained the medicines predominantly as a 

leftover of discontinued treatment sequel to better prognosis (34.9%) and adverse events (18.1%). Polypharmacy (23.4%) 

and obtaining medicines without prescription (23.6%) from pharmacies and/or patent medicine stores.

3.4 Methods of Disposal of Unused and Expired Medicines

Discarding in the dustbin/garbage was the major method of disposal (52.6%), followed by flushing down the drain, and 

inside, the toilet sinks 9.4% each. Returning medicines to the pharmacy and/or medical stores (7.9%) and giving to another 

person (7.4%) were other routes through which medicines were disposed. Only 2.7% reported that they hardly dispose of 

medications (Figure 2). 
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Table 2. Attitudes and Practices of keeping unused and expired medicines disposal 

Variables Frequency (%) 

How often does respondents keep unused/expired medicines?  

    Always  19.4 

    Sometimes 67.4 

    Not applicable 13.2 

Circumstances under which unused/expired medicines were obtained  

    Obtained without prescription 23.6 

    Prescribed in excess 23.4 

    Discontinued due to side-effects 18.1 

    Discontinued due to better prognosis 34.9 

Class of unused/expired medicines  

    Pain relief medication 32.6  

    Antibiotics 24.4 

    Antimalarials 21.7 

    Hypertension or diabetes medicines 7.9 

    Peptic ulcer medicines 11.9 

   Others  1.5 

Accidental ingestion by children  

    Yes 9.4 

    No 80.6 

    Not sure 10.0 

 



The routes through which unused and expired medicines are disposed into the environment were determined by evaluating 

the general domestic waste disposal practices. Most participants (48.5%) reported that their domestic waste is disposed of 

using collection bins and authorized dump sites (27.2%). Dumping at unauthorized sites and burning wastes inside or 

around residential areas accounted for 10.4% and 7.6% of responses, respectively. Some participants (4.7%) did not know 

how their domestic waste is disposed of.

3.5 Knowledge of Appropriate Disposal of Unused and Expired medicines

Most of the respondents (13.5%) obtained knowledge about the disposal of unused and expired medicines from healthcare 

professionals, schools (11.5%), family members, and friends (7.3%). Patient information leaflets (9.0%), awareness 

campaigns by an environmental agency (18.8%), social media (2.5%), television, and radio programmes (2.5%) were other 

sources where participants obtained information about the disposal of medicines. Notably, 48.5% of the participants used 

their discretion to decide the best method to dispose of medications.

Most of the participants (86.2%) considered improper disposal practices as harmful to the environment, harmful to water 

sources (39.4%), domestic animals (21.2%), and air pollution (21.2%). When participants were asked if they have ever 

received any guidance regarding the appropriate disposal of medicines, 118 (36.9%) said yes.

3.6 Willingness to Participate in the Return Unused Medicines Program (RUM)

Of the total participants, 304 (95.3%) responded that they are willing to participate in the future initiative, "Return Unused 

Medicines (RUM)", while the remaining 15 (4.7%) declined.
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Figure 2: Methods of disposal of unused and expired medicines among households in northern Nigeria.



4. Discussion

We report the first study assessing the disposal of unused 

medicines in the north-western region of Nigeria. We found 

that more than half of the households in the north-western 

region of Nigeria unsafely dispose of unused or expired 

medicines (Prevalence, 60.2%; 95% CI, 54.7 to 65.4). Most 

of the participants dispose of medicines in dustbins, and the 

majority obtained knowledge about safe disposal from 

healthcare professionals. We also found that more than 90% 

of participants were willing to participate in a RUM 

program. Given the participants' readiness to participate in 

the future RUM program, interventions to improve unused 

medicines' safe disposal are likely to be successful.

This study found that most people keep unused medicines 

at home. This finding is consistent with evidence from other 
29,30 31,32studies conducted in African ; Asian ; Middle-Eastern 

33,34 35 36,37; New Zealand  and European countries . There is a 

need to avoid this practice because unwarranted and 

uncontrolled stocking of medicines in homes were 

implicated as sources of potential health threats to 
38-41individuals, society, and the ecosystem . Circumstances 

stated by our study participants for having unused 

medicines mostly include obtaining drugs without 

prescriptions, excess prescription, and discontinuation due 

to side effects or better prognosis. Discontinuation of 

therapy on a perceived cure by patients has been reported 
42,43. The common practice of abrupt discontinuation of 

medications suggests the lack of awareness of the 

importance of completing a treatment course among the 

public and potentially predisposes to keeping unused 

medications in households. 

Our study also reported participants using their discretion 

i n  d i s ca rd ing  unus ed  med ic ine s  mos t l y  i n to 

dustbins/garbage, with few reported returning to the 

pharmacy/medical store. Our study was consistent with 

previous studies that reported throwing away unused 

medicines into household trash bins and fewer returning to 
23-25the pharmacies/collection centres . In contrast, other 

44 31 33studies from Sweden , Malaysia  and Kuwait  reported a 

higher proportion of the participants stating returning 

unused medicines to the pharmacy as the best disposal 

method. Our findings could be explained by the lack of 

comprehensive drug disposal policies and RUM programs 

in Nigeria. Improving patient education and awareness by 

healthcare professionals and policymakers on appropriate 

utilization and disposal of medicines are recommended. 

Prescribers should improve on acceptable prescribing 

practices, reducing the stocking of medications at home and 

improper disposal. 

Some participants stated they were not concerned about 

potential health risks and the environmental impact of 

improper disposal of unused medicines. Another study 

reported that most participants were unaware of the 
23consequences of keeping unused medication in homes . In 

contrast, another study conducted in Ethiopia found that 

most participants believed unused medicines present 
45potential risks at homes . Of interest, most of the 

participants in this study believed improper disposal of 

unused medicine is harmful to the environment, 

particularly water bodies. This finding provides an 

opportunity for implementing interventions for improving 

the appropriate disposal of unused medications at homes.

In our study, most participants do not receive guidance on 

proper disposal of unused medicines, implying poor 

knowledge. If they get the direction, they believe it will play 

a better role in proper disposal practices. Similarly, other 

previous studies reported that their participants never 

received advice on medication disposal from any 
29,45healthcare professional . This finding suggests gaps in 

healthcare professionals' services, mainly the pharmacists 

and doctors directly involved in delivering the medicines. 

Hence, all relevant healthcare professionals should offer 

consistent education regarding the safe use of medication 

and disposal practices. Training of healthcare professionals 

could facilitate the successful waste management of 
46pharmaceutical products .

There is currently no national guideline or take-back 

program on the disposal of unused medicines in Nigeria. 

Our study noted that most participants are willing to 

participate in the RUM program, if available. The "gold 

standard" for safe, legal, environmentally sound disposal to 

put tamper-resistant boxes in pharmacies that allow 
14consumers to bring medicines back was recommended . 

The Nigerian government needs to be proactive in 

launching feasible unused medications collection programs 

(such as the proposed RUM), similar to what is obtainable 

in other regions of the world: Medications Return Program 

or Take-back programs in New Zealand, USA, Australia 
12, 13, 47and Europe .

Study Limitations

This study has the following limitations. First, most of the 

respondents were recruited through the online survey (via 

social media); this will limit the participation of individuals 

without internet access. However, we addressed this 

shortcoming by employing face-to-face interviews, a 

paper-based questionnaire survey, where 13.5% of 

included participants were recruited. Secondly, there might 
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be sampling bias due to the paper-based survey's low 

response rate, despite sending reminders to the participants. 

However, the literature suggests a response rate of 60% and 
48above to be acceptable for a survey .

5.     Conclusion

We report the first study assessing the disposal of unused 

medicines in the north-western region of Nigeria. We 

identified a 60.2% prevalence of unsafe disposal of unused 

and expired medication among adult household 

respondents in the north-western part of Nigeria. The study 

identified gaps related to safe household disposal of drugs, 

and most participants were willing to participate in the 

future RUM concept. Therefore, interventions such as 

RUM should be implemented to ensure the community's 

safe disposal of medicines.
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